INTRODUCTION
S tatements about whether poverty is increasing, or whether particular governments are doing a good job in reducing poverty, are the basic ingredients of many political debates. Indeed, it can be argued that the whole point of measuring poverty is to make comparisons -either over time or across jurisdictions -and to use such comparisons to help decide whether, and how, it is possible to reduce poverty. While international comparisons of poverty have become increasingly common in recent years, they are plagued by the differences between countries in poverty norms and measurement techniques. Interprovincial comparisons within Canada do not face these problems, and are of considerable practical importance to Canadians, since the provinces bear the constitutional responsibility for social policy and directly administer most social spending and anti-poverty programs.
In a federal system of government, such as Canada's, there is often an acute tension between national standards and provincial autonomy. The ideal of equal treatment for all citizens, wherever they may live, is constantly being balanced against the advantages of allowing provincial flexibility and experimentation with locally appropriate alternative policies. It has often been argued (e.g., by Thomas Courchene) that an important advantage of a federal system of government is the opportunity of subnational governments to learn from the social experiments of other similar jurisdictions. Furthermore, in Canadian social policy, the pendulum is clearly swinging toward greater provincial autonomy and increasing differentiation of social policy. 1 However, if greater differentiation of policy is to produce greater learning from the experience of other jurisdictions, some comparison of outcomes is required. By what benchmarks should one assess the success or failure of provincial social policies in reducing poverty? What measure of poverty should be used? What degree of difference in measured poverty is statistically meaningful? How can one decompose changes in measured poverty into underlying trends?
In the popular debate on poverty, the most commonly used measure is the poverty rate (the percentage of the population whose incomes lie below the poverty line), but such a measure does not reflect the amount by which the incomes of the poor fall below the poverty line. The average poverty gap ratio (the average percentage shortfall of individuals' incomes below the poverty line) is also a common, simple measure, but it ignores the number of poor people and the degree of inequality among the poor. As measures of poverty, both the poverty rate and the average poverty gap ratio have obvious intuitive appeal, but they may not point to the same conclusion. In 1996, for example, British Columbia had the lowest poverty rate of all Canadian provinces (at 9.51 percent) but the highest average poverty gap ratio (at 34.98 percent -see Table 1 ). Poverty researchers have therefore increasingly turned to measures of poverty intensity which do account jointly for the number of poor, depth of poverty, and inequality among the poor.
The measure of poverty intensity we use was initially advocated by Sen (1976) , and modified recently by Shorrocks (1995) . However, since Thon (1979 Thon ( , 1983 proposed a revision of the Sen index which in the limit is identical to that of Shorrocks, we refer henceforth to the SST index. This paper begins by discussing the SST index of poverty intensity and its decomposition into the poverty rate, the average poverty gap ratio among the poor and the overall Gini index of poverty gap ratios. The paper then sets the international context for poverty intensity comparisons, using Luxemburg Income Study data to compare the intensity of poverty in Canada to that in other developed countries in the 1990s and to the trends observed in the United States. We then look beneath the national Canadian numbers to trace changes in poverty intensity in Canadian provinces over the period 1984-96, and rank provinces in terms of poverty intensity. To address the statistical uncertainty which arises from estimates based on sample data, we use bootstrap methods to establish the confidence interval which surrounds point estimates of the poverty intensity of Canadian provinces, and assess the statistical significance of poverty intensity differentials.
THE SST INDEX: DECOMPOSITION AND INFERENCE
Since Sen (1976) proposed a poverty index and a set of desirable criteria for evaluating a poverty index, research on poverty indices has received considerable attention. 2 Hagenaars (1991) and Zheng (1997) have summarized the properties that ethically defensible measures of poverty should possess; in particular, the property that an acceptable measure of poverty should always register an increase in poverty whenever a pure transfer of income is made from someone below the poverty line to someone who has more income. This property is not possessed by the poverty rate, the poverty gap or, as originally formulated, the Sen index. Shorrocks (1995) has therefore proposed a modified Sen index for measuring the intensity of poverty.
The SST index of poverty intensity combines the poverty rate, average poverty gap ratio and Osberg and Xu 1997) as:
(1) P(Y; z) = (RATE) (GAP) (1+G(X)).
Here P (Y; z) is the SST index for an N-person income vector Y and the poverty line z. The poverty gap ratios are given by
with the non-poor population's X i being set to zero. RATE is the poverty rate,
where Q is the number of the poor. GAP is the familiar average poverty gap ratio among the poor.
It is useful to transform equation (1) into:
where the term ln(1+G(X)) is an approximate of G(X) based on the first-order Taylor series expansion.
The overall percentage rate of change in poverty intensity over time can therefore be expressed as the sum of the percentage changes in the poverty rate, average poverty gap ratio (among the poor), and Gini index of inequality in the poverty gap ratios (among all people).
where ∆ln (1 + G(X) ) is an approximation of ∆G(X). Equation (7) is also useful for decomposing the percentage differences in poverty intensity between two populations (e.g., between two provinces) into percentage differences in poverty rate, poverty gap, and inequality of poverty.
In practice, as Osberg and Xu (1997) demonstrate using Luxemburg Income Study data, changes over time in the inequality measure [1+G(X)] are empirically very small. Differences across countries in the inequality of poverty gaps [1+G(X)] are also relatively small, compared to differences in the poverty rate and average poverty gap. Hence, for practical purposes the percentage change in poverty intensity can be approximated as the sum of the percentage changes of the poverty rate and the average poverty gap ratio.
One of the problems of the poverty literature is the wide gap between theoretically appropriate measures and the popular debate. Although new measures of poverty intensity, like the Foster-Greer- or the SST index, have desirable theoretical properties and although important theoretical advances in poverty measurement have been made in the academic community, these have had relatively little impact on public debate. However, equations (1) and (7) provide a straightforward decomposition of the SST index of poverty intensity which can be readily interpreted by policymakers, social science researchers, and the general public.
In this paper, we want to assess whether observed differences between provinces in poverty intensity are statistically meaningful. We therefore use a bootstrap procedure to compute the standard deviation of the SST index estimator. 4 
DATA AND METHODOLOGY
This paper uses data on the total after-tax income of economic families and assumes that income is shared within families. However, the focus of welfare comparisons is the distribution of income among persons. We therefore calculate the "equivalent income" of all individuals, and measure poverty intensity in terms of equivalent income. In the literature, a number of equivalence scales have been used to account for the economies of scale of household consumption (see Burkhauser, Smeeding and Merz 1996; Phipps and Garner 1994; and Figini 1998 ).
The issues raised by different equivalence scales are important, but to keep this paper focused, and to maintain comparability with much of the international literature, we simply use the "OECD" equivalence scale, which calculates the equivalent income of each family member, Y, as:
Here Y f is total family disposable income, N a is the number of adults in the family and N c is the number of children under age 18. 5 As Hagenaars (1991) and many others have noted, there has long been a debate on how best to conceptualize poverty. In very poor countries, where many people may be continually hungry, poverty can best be seen in absolute terms, but in developed countries we take the view that social norms within each country as to a minimally adequate standard of living differ across countries and change over time and are in fact heavily influenced by the prevailing average standard of living (see Osberg 1984, pp.61-73) . We therefore adopt the commonly accepted international standard of half the median equivalent income as the poverty line, at each point in time for both international and interprovincial comparisons. 6 Since so much of the Canadian debate has used the Low Income Cut Offs (LICO) of Statistics Canada, we also use the LICO as an estimate of the "poverty line" for interprovincial comparisons. For the international comparisons we use the Luxemburg Income Study (LIS) data (which is based, for Canada, on the Survey of Consumer Finance), but for the interprovincial comparisons we use the Survey of Consumer Finance microdata of 1984, 1989 , and from 1991 to 1996 directly.
We assume that within all provinces, at all dates: (i) family (after-tax) income is equally shared among all family members, (ii) the OECD equivalence scale adequately accounts for economies of scale in family consumption, and (iii) the poverty line is represented by either (a) half the median equivalent income or (b) the LICO. Clearly, these are strong assumptions. For example, Sharif and Phipps (1994) have demonstrated the sensitivity of child poverty in Canada to alternative assumptions about the intra-family distribution of resources, and sharing norms within families may vary over time and across provinces. Pendakur (1998) has argued for consumption rather than income as a measure of adequacy, and has criticized the use of price insensitive equivalence scales. There is a considerable literature on intra-household allocation, equivalence scales, and poverty lines, but we make these assumptions in order to focus attention on issues which have, thus far, been neglected in the literature.
THE INTERNATIONAL CONTEXT FOR CANADIAN POVERTY INTENSITY COMPARISONS
Differences in poverty intensity within Canada are important, but how do these levels compare internationally? Before proceeding to an examination of the differences between Canadian provinces in poverty intensity, we first set the context by discussing the much larger differences in poverty intensity that can be observed among selected developed countries and over time. Figure 1 presents LIS data from the 1990s, 7 to make the point that by the mid1990s, poverty intensity in Canada was, overall, comparable to the high end of the European poverty Osberg and Xu (1997) . intensity spectrum -and quite different from that observed in the United States. Figure 2 is presented to make the point that the difference in poverty intensity between the United States and Canada was not always there, and has only emerged within the last 25 years. Canada and the US were statistically indistinguishable in poverty intensity in the early 1970s (indeed Canada's point estimate of poverty intensity in 1971 exceeds the US 1974 point estimate). But over the period 1971 to 1994, Canadian social policy diverged from that in the US (see Card and Freeman 1993) , and Canadian and American poverty intensity moved in different directions. By the mid-1990s Canadian poverty intensity was clearly less than in the US. However, differences in poverty that emerge in a decade can, presumably, disappear just as quickly. Given the many cutbacks to Canadian social programs of the last few years, the extent to which Canada will continue to differ from the US remains to be seen.
POVERTY INTENSITY COMPARISONS AMONG CANADIAN PROVINCES
Although Figures 1 and 2 present national data, Canada is a federal state, and much of social policy is set at the provincial level. How do Canadian provinces differ in poverty intensity? By constructing bootstrap estimates of the confidence intervals around point estimates of poverty intensity we are able to distinguish between those differentials in poverty intensity that are significant and those that are not. Figures 3 and 4 present estimates of provincial poverty intensity using alternative poverty lines, and the associated 95 percent statistical confidence intervals. It is apparent from either figure that some differences between provinces in point estimates are not statistically meaningful. For example, point estimates of poverty intensity in Nova Scotia and New Brunswick may change in relative ranking from one year to the next, or under alternative definitions of the poverty line, but such
FIGURE 3
Sen-Shorrocks-Thon Index of Poverty Intensity -1/2 Median After-Tax Income, 1984 Income, , 1989 Income, , 1996 Note: [95% confidence interval = mean +/-2 standard deviations] of 300 bootstraps. Source: Authors' calculations, Survey of Consumer Finances, various years. Luxembourg Income Study, Osberg and Xu (1997) .
changes in rankings do not really deserve much emphasis, since there is substantial overlap in the confidence interval surrounding these estimates. Indeed, in all years and by both criteria of the poverty line, there is a good deal of overlap among provinces in poverty intensity.
However, some differences in poverty intensity are statistically significant. Although, compared to other provinces, Ontario had a relatively low rate of poverty intensity in 1984, it was not significantly different from Quebec or BC. In 1989, the situation was different, Ontario's poverty intensity was clearly lower than that of all other provinces and the difference was statistically (and practically) significant. Despite the intense impact of the recession of the early 1990s on Ontario, until 1994 Ontario continued to do a clearly better job than most other provinces in mitigating the intensity of poverty. Dooley and Stewart (1998) noted that the period 1983 to 1991 saw very substantial increases in the real value of social assistance benefit levels in Ontario. (Social assistance benefits remained roughly constant from 1992 to 1994 but were cut by 21 percent in October 1995.) Overall, the visual impression of Figures 3 and 4 is that there was a shift down in poverty intensity in several provinces between 1984 and 1989 (more pronounced for the LICO-based measures of poverty intensity). Table 1 presents the percentage change in poverty intensity by province, and its decomposition into the underlying changes in poverty rate and the average poverty gap. 8 Newfoundland, Nova Scotia, New Brunswick, Quebec, Ontario, and British Columbia recorded statistically significant declines in poverty intensity from 1984 to 1989.
To place these estimates of poverty intensity in some context, the right panel of Figure 3 compares overall poverty intensity in Canada, Belgium, and the United States, as calculated using Luxembourg Income Study data (see Osberg and Xu 1997) . 9 In 1994, using the internationally comparable "one-half
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Sen-Shorrocks-Thon Index Using After-Tax LICO, 1984 LICO, , 1989 LICO, , 1996 Note: [95% confidence interval = mean +/-2 standard deviations] of 300 bootstraps. Source: Authors' calculations, Survey of Consumer Finances, various years. the median equivalent income" concept of poverty, the LIS data indicate that the SST index of poverty intensity in the US was 0.1246, over twice the Canadian level of 0.0538. In the early 1990s, poverty intensity in some Canadian provinces (see Table 1 ) was roughly comparable to that in some European countries (see Osberg and Xu 1997) . For example, Ontario's poverty intensity level in 1994 (0.0416) was higher than that in Sweden in 1992 (0.0372), but since the 95 percent confidence interval for Sweden spans the range 0.0332 to 0.0412, it could be argued that the difference between Ontario and Sweden in poverty intensity in the early 1990s was at the edge of statistical significance. Prince Edward Island, with a point estimate of 0.0427 in 1994, but a wider range of statistical uncertainty (spanning 0.0281 to 0.0574) was also comparable with Sweden. However, since the other provinces had, in 1994, clearly higher levels of poverty intensity (e.g., Quebec at 0.0567 in 1994, British Columbia at 0.0581 in 1994), their poverty intensity was more comparable to that of the UK in 1991 (0.0562). 10 Since demography or industrial structure may imply a structural tendency to greater poverty in some provinces, it can be argued that the trend of poverty within provinces is especially meaningful. Figures 5a, 5b , and 5c therefore present the estimate of poverty intensity, and the confidence interval surrounding each estimate, within each province for 1984, 1989, and from 1991 to 1996. Figures 5a-5c focus on Canadian provinces, with a comparison to aggregate Canadian poverty intensity and to LIS data on Canada, the US and a pair of examples of European poverty intensity (Belgium and Sweden). As Figure 2 has already indicated, although poverty intensity in Canada was slightly greater than that in the US in the early 1970s, poverty intensity since then has risen significantly in the US, and fallen significantly in Canada. The choices of social policy matter a good deal for the well-being of the poor -and the end result of 20 years of such choices is a very different intensity of poverty in the US than in Europe, or in Canada. Table 1 indicates that the statistically significant changes in poverty intensity from 1984 to 1989 were mostly driven by declines in the poverty rate, but in Nova Scotia and Ontario the average poverty gap also declined 26 percent and 22 percent, respectively. From 1989 to 1996, changes in overall poverty intensity within provinces generally came from large increases in the poverty rate, and small changes in the average poverty gap ratio.
By contrast, there was little change over time, and there is little difference across provinces, in inequality among the poor (see column 4 of Table 1 , headed (1 +G)). 11 It is changes in the poverty rate, and/or the average poverty gap ratio, which explain changes in poverty intensity almost entirely.
It may be asking a lot of participants in the poverty debate, when new data become available each year, to expect them to perform 300 bootstrap estimates before making any statement about whether a measured change in poverty, or a point estimate of the differential between provinces, is statistically significant. Currently, depending on the sample size available for the computation of a particular statistic, Statistics Canada usually follows the practice of reporting either a number or an asterisk -which effectively means that the statistical uncertainty that inevitably surrounds generalization from a sample of the population is dichotomized into "totally reliable" and "totally unreliable" estimates.
Statistics Canada could follow the practice of reporting both the point estimate, and the standard error of that estimate, for all computed statistics (like the poverty rate). However, until this is available, Appendix Table A2 may be a useful set of "rules of thumb." Since the standard deviation of poverty intensity estimates varies by province (being significantly larger in smaller provinces) and by concepts of poverty, the appropriate confidence interval varies accordingly. Table A2 can therefore be read as establishing the approximate width, plus or minus, of a 95 percent confidence interval. If one, for example, is interested in knowing whether, at a 95 percent level of confidence, another province has a lower/higher poverty gap than Nova Scotia's, one needs a differential of more than 0.0279 in the poverty gap (according to the LICO) and more than 0.026 (by the half median income concept).
For many people, the "new information" of Figures 3 and 4 may be how well Prince Edward Island has done in mitigating the impact of poverty. Even when the poverty line standard is set at half the median equivalent income of all Canadians, Prince Edward Island does nearly as well in 1996 in reducing poverty as Ontario (a much richer province). By the LICO criterion, which builds in some recognition of rural/urban differentials in costs of living, Figure 4 indicates that PEI was very clearly superior to all other provinces in 1996 in poverty intensity. Although the smaller sample size of PEI data does imply a larger confidence interval surrounding PEI estimates, these differentials in poverty intensity are statistically significant.
Why does PEI do so well in reducing poverty intensity? Although there are some differences in poverty rate, the outstanding difference is in the level of the average poverty gap. There may be a straightforward explanation -social assistance benefits in PEI have not been as miserly as in other provinces. In 1994, for example, a couple with two children on social assistance in PEI would have received 38 percent of the estimated average income of such family types in PEI, which compared well to 24 percent in New Brunswick, 34 percent in Ontario and 27 percent in British Columbia. For all family types for which comparisons were possible, social assistance benefits in PEI were the highest, of any province, as a percentage of the average income of comparable households in that province (see National Council of Welfare 1995, p. 30, Table 4 ).
On the other hand, although the decline in poverty intensity in Ontario from 1984 to 1989 does reflect the substantial increase in social assistance benefit levels of that period, the 1995 poverty intensity data for Ontario did not fully reflect the impact of the 21 percent reduction in Social Assistance support levels instituted by the current government, as these only came into effect in October 1995. To see the full impact of these cuts on Ontario poverty we had to await the 1996 data, which contained a full year's impact of reduced generosity of social assistance. As Figure 5b indicates, there is a clear, statistically significant increase in poverty intensity in Ontario between 1994 and 1996 and (since Ontario is the largest province) there is a noticeable increase from 1994 to 1996 in overall national poverty intensity. Presumably, nobody will be greatly surprised by the direction of Ontario's trends, but there remains the crucial issue of the ultimate size of the impact on Canadian poverty intensity of a trend to reduced generosity of transfer payments.
CONCLUSIONS
This paper has presented estimates of the level of poverty intensity in Canada, and within each Canadian province, for the years 1984, 1989, and 1991-96 and has compared poverty intensity over time, across provinces and in relation to other countries and to long-run trends in the US. Bootstrap methods have been used to establish the statistical confidence interval surrounding those estimates. It is clear that in most provinces, the 1980s were a period of declining poverty intensity, and these gains have not yet been entirely erased in the 1990s.
One conclusion to be drawn is methodological -some measured changes in poverty intensity are not statistically meaningful. To distinguish those changes that are meaningful, it would be desirable for the debate on poverty to include, routinely, consideration of the level of statistical uncertainty surrounding estimates of poverty measures, or the ranking of jurisdictions in terms of poverty intensity. This consideration of the inevitable uncertainty that is inherent in sample data would be assisted if statistical agencies were to publish routinely both the point estimates, and the standard errors, of the poverty rate and the poverty gap. In the absence of such a change in statistical procedure, researchers can use bootstrap methods to estimate the confidence interval (if they have access to microdata) or the approximations of Table A2 (if they do not have microdata access).
Measurement of trends is only the first stage in causal analysis. The prevalence and depth of poverty is influenced by secular trends in household composition and formation, structural trends in lowwage labour markets, the ups and downs of aggregate demand and the design and funding of transfer payments. In this paper, we have concentrated on measurement of the aggregate outcomes that need to be explained, and have not presented direct tests of alternative hypotheses. Nevertheless, the coincidence between more generous social assistance benefits levels and lessened intensity of poverty surely points to the potential importance of social policy.
More substantively, this paper has noted that comparing the early 1970s and 1994, poverty intensity in Canada diminished, with particularly large changes in the late 1970s for Canada as a whole and a downward trend in Ontario (which heavily influences the national figures) in the late 1980s and early 1990s. These trends in Canada contrasted with those in the US, so that Canada moved from being statistically indistinguishable from the US to being clearly different. By the early 1990s, poverty intensity in Canada, and particularly in Ontario and Prince Edward Island, was statistically indistinguishable from that in several European countries.
A general lesson of the international literature, however, is the vulnerability of the poor. 12 The poor do not have much in the first place, and a few dollars more or less can make a big difference in each of their lives. Since 1994 there have been major cutbacks to transfer payments, both federally and in Ontario. Poverty intensity in Canada increased significantly between 1994 and 1996, but it remains to be seen whether this marks the beginning of a long-run trend to American levels of poverty intensity, or not.
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8 Table 1 presents decomposition of the SST index using the "one-half median income" conception of the poverty line while Appendix Table A1 presents a comparable  table, using the LICO. 9 Since Luxembourg Income Study data is organized to present household income data, while the Canadian debate on poverty has traditionally been framed in terms of the poverty of economic families, LIS-based estimates of poverty intensity will be slightly lower than economic family-based estimates. Note that this implies that the gap between actual poverty in Canadian provinces and European countries is slightly less than a comparison of LIS household data and SCF economic family data would indicate. 10 It should be noted that poverty intensity in the UK increased rapidly in the 1980s -from 0.032 in 1979, to 0.048 in 1986 to 0.0562 in 1991. Poverty intensity in Sweden was 0.026 in 1975, before increasing to 0.029 in 1981 and 0.039 in 1987 (see Osberg and Xu 1997) .
which is far below the coefficient of variation of the average poverty gap ratio in Column 3 (0.106) and that of the poverty rate in column 1 (0.248). 
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